Enterobacteriaceae Biochemical Cards (EBC) may be used in the AutoMicrobic system for identification of enteric bacilli. Recently, the card has been modified to permit identification of enteric and certain nonenteric bacilli. Also, minor modifications have been made in the computer program used for interpretation of tests with the new cards (EBC+). The two types of cards (EBC and EBC+) were tested in parallel and found to be in agreement with 97% of 650 Enterobacteriaceae. Most of the discrepancies were resolved when selected strains were retested on 3 §eparate days. A lack of absolute reproducibility with either system was demonstrated and explained most of the initial discrepancies. Approximately 97% of the AutoMicrobic system identifications agreed with those obtained from standard reference methods, after equivocal AutoMicrobic system results (P < 0.80) were excluded. Equivocal responses occurred with 4% of our EBC tests and 7% of our EBC+ tests; additional tests are needed before such strains can be identified with confidence.
trol. The EBC+ contains all of the test reagents included in the EBC, but three additional tests were added to help identify certain nonenteric bacilli: glucose (oxidative), acetimide, and pcoumaric acid. When the EBC+ was introduced, a slightly modified computer program was also developed for interpreting test results with the new card. The species that are included in the two computer programs (EBC and EBC+) are listed in Table 1 . The EBC program attempts to identify Salmonella cholera-suis, Salmonella enteritidis, Shigella boydii, and Shigella flexneri, whereas the EBC+ program identifies those species as Salmonella species or Shigella species. In addition, the EBC+ system recognizes three additional species that were not included in the EBC program.
A more complete evaluation of the AMS, using the EBC+, is presented in an accompanying manuscript. The present report compares the identifications of 650 Enterobacteriaceae with both types of cards and their appropriate computer programs. Triplicate retesting of 45 selected strains was then carried out to determine whether discrepancies were repeatable; most discrepancies were resolved with retesting, but new discrepancies occurred.
MATERIALS AND METHODS
Bacterial strains. The 650 stock cultures used in this study were identified by using standard reference methods as described by Ewing and Davis (3) and incorporating nomenclatural changes suggested by Brenner et al. (1) . Eighteen tests performed with all isolates included: the oxidase spot test with 1% tetramethyl-p-phenylenediamine, H2S production in triple sugar iron agar, the o-nitrophenyl-3-D-galactopyranoside test for ,B-D-galactosidase activity, DNase activity, lysine and ornithine decarboxylase, phenylalanine 
RESULTS
The overall agreement with reference identifications (accuracy) of both AMS test systems is summarized in versus 31), the computer program for interpretation of EBC+ results generated more firstchoice identifications with relatively lower P values, and thus more equivocal identifications were obtained with EBC+ than with EBC. The EBC system provided 27 isolates which were considered equivocal, but 45 isolates were equivocal with the EBC+ system. If we had accepted all EBC+ identifications with P 2 0.70, only 4.8% would have been excluded, and the overall accuracy would have been 95.8%. These differences were not considered sufficient to permit acceptance of EBC + responses with lower P values. Table 3 lists the species that were included in the 650 Enterobacteriaceae used to challenge both types of AMS cards. Proteus mirabilis and Enterobacter agglomerans provided the largest proportion of equivocal test results with both systems. Equivocal results were found for 54 strains with one or both systems; 97% of the remaining 596 strains displayed agreement between EBC and EBC+ identifications. If all first-choice identifications were accepted without excluding equivocal responses, the overall agreement between EBC and EBC+ was 94%. Six disagreements involved tests with Enterobacter gergoviae or Enterobacter sakazakii, which are not recognized by the EBC program but are included in the EBC+ program. With one exception, the EBC system identified the Reproducibility studies were performed with 45 selected isolates, including 39 strains with discrepancies between the EBC and EBC + identifications and 6 strains with which the two AMS cards agreed, but both disagreed with the reference identification. These 45 isolates were repeatedlv tested in both AMS cards on 3 separate days to determine whether the discrepancies between the EBC and EBC + identifications were repeatable and to establish reproducibility of the two systems. The relative precision of the two systems was expressed as reproducibility indexes, which permits comparison of the two systems before and after exclusion of equivocal responses (Table 4) . Since each isolate was tested on 3 separate days, three pairs of data were generated (first and second, first and third, and second and third trials). The 45 strains thus generated 135 pairs of data that could agree or disagree, if all first-choice identifications were compared. After excluding equivocal responses, there were 102 pairs of EBC identifications and 106 pairs of EBC+ identifications that could be compared. Each reproducibility index was calculated by dividing the number of pairs in agreement by the total number of pairs available for comparison; a ratio of 1.0 indicates absolute reproducibility. The EBC+ system appeared to be more reproducible than the EBC system (P < 0.02), and both were slightly more reproducible (P < 0.01) after equivocal responses were excluded (Table 4) .
Repeatability of discrepancies between the EBC and EBC+ responses was investigated by examining the reproducibility data described above; these data included 39 strains which initially gave discrepancies between EBC and EBC+ responses. Upon retesting on 3 separate days, consistent results were obtained with 28 of 45 strains; 21 now showed agreement between EBC and EBC+ responses. Table 5 shows the results of repeated tests with the 17 strains that produced different first-choice identifications on 3 separate days. Six strains initially produced the same identification with the EBC and EBC+ systems, but three of these six strains became discrepant when retested on 3 separate days.
The remaining 39 strains initially demonstrated discrepancies between EBC and EBC + responses; only 12 were truly discrepant, since 27 of these 39 strains initially would have been considered equivocal in one or both systems. DISCUSSION Since the EBC and EBC+ systems contain the same test reagents for identification of the Enterobacteriaceae, one would expect the two cards to give identical results. However, we observed a few unexpected discrepancies between the two systems; some are due to minor differences in the computer programs for interpretation of EBC and EBC+ results. In our initial tests with 650 Enterobacteriaceae, 6% of the strains were discrepant, but when equivocal responses were excluded, the discrepancies were reduced to 3%.
Reproducibility studies demonstrated that most of the discrepancies were not repeatable. For 17 of 45 selected strains, the first-choice identification changed when the tests were repeated on 3 separate days. With repeated testing, one or more reactions might vary from day to day for technical reasons. Occasionally, a variable reaction might represent a key test which could shift the computer's interpretation from one species to another, closely related species. However, when this occurs, the patterns of reactions are often atypical enough to produce low P values, suggesting that confirmatory tests are needed. For the same reason, parallel tests performed in two essentially identi-cal cards (EBC and EBC +) occasionally gave discrepant interpretations which were resolved by repeated testing. Overall, the reproducibility of both systems was excellent, but the EBC+ program appeared to be somewhat more reproducible than the older EBC system (Table 4) . Although variability in tests with one or both cards occasionally produced discrepant interpretations, we concluded that the two cards produced essentially identical results when challenged with Enterobacteriaceae. The few species that are not included in the EBC computer program (Citrobacter amalonaticus, E. gergoviae, and E. sakazakii) represent obvious exceptions to this generalization.
The accuracy of the AMS was expressed as the overall agreement with the standard reference system. In a larger, separate study (Barry et al., submitted for publication), we demonstrated that the standard reference system used in this study was approximately 96% accurate. Accuracy of AMS responses was expressed as percent agreement with the reference identifications. The EBC system was found to be 94% accurate, and the EBC+ system was 93% accurate, but when identifications with probabilities of <0.80 were excluded, the two systems were approximately 96 to 97% accurate (comparable to the reference method). When the AMS tests were repeated three times, most strains that were initially discrepant gave at least one response that agreed with the reference tests. With the few tests which were consistently discrepant, it is entirely possible that some of the reference identifications were actually erroneous. Most discrepancies involved identification of closely related species that are difficult to separate with a high degree of confidence. In summary, we concluded that both the EBC and EBC+ systems are comparable and both are perfectly acceptable for identification of the Enterobacteriaceae, providing that strains with equivocal responses (P < 0.80) are subjected to additional tests before a final report is issued. The accuracy of EBC+ tests with nonenteric gram-negative bacilli remains to be documented.
